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RN:  DLADO002
Part 2. Test Results: single X conbination __ conposite
Section |I. Pre-test Conditions
For initial testing, one drumwas received in new condition.

The followi ng identification schema designates the packagi ng speci nen
used for the test(s) indicated.

Speci mren No. Test
A stack test
A repetitive-shock vibration test
A flat onto top, drop test

flat onto bottom drop test

flat onto top circunferential chine, drop test
flat onto bottomcircunferential chine, drop test
flat onto seam drop test

Prior to testing, each can was filled, unless otherwi se noted, with
tap water. Substitution for the actual hazardous item (material) is
permtted by 49 CFR 8§178.602(c).

Section Il. Sumrary
A Drop test - 1.8 m PASS
B. Leakproofness test - N A
C. Internal pressure test/Hydrostatic pressure test (liq.) - FAI L

22 psi (150 kPa), capabl e by packing group specification

D. Stacking test - static |load, 2,000 Ib, 24 hr PASS
E. Vibration standard - repetitive-shock, rotary notion

3.35 Hz., 1 hr PASS
F. Water resistance test (fiberboard box) - N A

G Conpatibility test (lig. in plastics) - N A
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Part 2. Test Results (continued)
Section Il1l. Discussion
A. Drop test: 49 CFR 8§178.603
____cold conditioned (0° F, 72 hr)
X anbient conditions (_~72° F )
____standard conditions (23° C & 50% RH)
No. |Ht. Oientation Resul t s
A 1.8 m|Flat onto top Pass/ No | eaks/rupture; entire contents
retained
A 1.8 m|Flat onto bottom Pass/ No | eaks/rupture; entire contents
retained
A 1.8 m|Diagonally onto top Pass/ No | eaks/rupture; entire contents
circunferential chine retai ned
A 1.8 m|Diagonally onto bottom |Pass/No |eaks/rupture; entire contents
circunferential chine retained
A 1.8 m|Flat onto seam Pass/ No | eaks/rupture; entire contents
retained

For each orientation for the drop test, a quick rel ease hook, fixed
to an overhead crane, was used to lift the drum1.8 neters (71 in.).
The inpact surface was a % inch steel plate bolted to the concrete
floor.

The decision to use the sane container (configuration) for all five
drop orientations was based on the relatively m nimal damage
denonstrated during previous testing of M527684 druns with different
inner containers or articles. Five drops per configuration exceeds
49 CFR 8178.603 requirenents, as well as both UN and ASTM
reconmendations (i.e., one drop on a side or circunferential chine
per drum. The use of one configuration for nmultiple tests and drops
is DOD policy as stated in DLAD 4145. 41/ AR 700- 143/ AFJI 24-

201/ NAVSUPI NST 4030. 55A/ MCO 4030. 40A, Packagi ng of Hazardous
Material. Also per this policy, any failed orientation(s) can be
repeat ed usi ng anot her confi gurati on.

B. Leakproofness test: 49 CFR 8§178.604
N A. The | eakproof ness test of inner packaging is not required.



C. Internal Pressure/Hydrostatic Pressure test: 49 CFR 8178.605
For transportation by air, 49 CFR 8173.27, applies.

No Pr essur Durati o | Reached & Mi ntai ned Marked Pressure?
) e n
A 150 kPa |5 nin. Reached 150 kPa; failed after 45
seconds
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Part 2. Test Results: Section IIl (continued)

D. Stacking test: See 49 CFR 8178. 606.
____standard conditions (23° C & 50% RH)
X anbient conditions (_~72° F)
____high tenperature conditions (104° F)

No |Lengt | Type For ce Results Stability
. h Mai nt ai ned?
A 24 hr Stati 2,000 I'b | Pass/ No | eakage or Yes

c rupture

A static top load (2,000 | bs) was used for the stack test, because it
could hold the | oad constant for the required 24-hour tinmeframe. The
total top load to be applied was greater than the m ni numrequired
for one drum based on the outside drum height and the gross packaged
wei ght. The top load was to sinulate a stack of identical packagi ngs
that mi ght be stacked on the packagi ng during transport.

E. Vibration test: See 49 CFR 8178. 608.

No. | Frequency Duration |Results

A 3.38 Hz 1 hr Pass/ No | eakage, rupture, or danage

To be in conpliance with U S. Departnent of Transportation standards
for packagi ngs bearing the United States nark (USA) as a conponent of
t he packaging certification marking (49 CFR 8173.24a(a)(5)), the

vi bration test was perforned, as a nmeans to determ ne capability.

The test was conducted as prescribed by ASTM D 999, nethod A2
(Repetitive Shock Test (Rotary Motion)). The test was run for 1
hour, using the drunfnetal cans conbi nati on packagi ng. The



conbi nati on packagi ng was tested using a 2,000-1b vibration table
(rotary notion) that had a

1-inch vertical double anplitude (peak-to-peak displacenent) such
that the conbinati on packaging was raised fromthe platformto such a
degree that a piece of steel strapping (1.6 mm) could be passed

bet ween the bottom of the package and the platform

F. Water resistance (Cobb Method) test (fiberboard): NA

The Cobb Method Test, addressed in (49 CFR 8178.516), Standards for
Fi berboard Boxes, is a nmaterial specification test only for the

fi berboard to be used for outer packagi ngs.

G Compatibility test (plastics packagings only): NA

Conpatibility testing (a procedure specified in appendix B to part
173, as required by 49 CFR 8173.24(e)(3)(ii)) is only required for
pl astics packagings intended to contain |liquid hazardous nmaterial s.
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Part 3. Test Personnel

The personnel who performed the aforenentioned testing, or had a role
in the testing, evaluation, and/or docunentation, as reported
herein-- Richard D. LaFave, Sanuel Baroody, Bruce W Sanson

Timothy L. Reimann, and Karen K. Kinsey.

Part 4. Ref er ences

A. Title 49 Code of Federal Regul ations, Parts 106 and 180,
Spring 2001, current as of 12 Jan 01

B. International Air Transport Associ ati on Dangerous Goods
Regul ati ons, 40th edition, 1 January 1999

C. ASTM D 4919, Specification for Testing of Hazardous Materials
Packagi ngs.

D. ASTM D 999, Standard Method for Vibration Testing of Shipping
Cont ai ners.

E. ASTM D 951, Standard Test Method Water Resistance of Shipping
Cont ai ners by Spray Mt hod.



F. TAPPI Standard: T 441 Water Absorptiveness of Sized
(Non- Bi bul ous) Paper and Paperboard (Cobb Test).

G Recommendations on the Transport of Dangerous Goods, sixth
revised edition, United Nations, New York, 1990.

H.  DLAD 4145. 41/ AR 700- 143/ AFJl 24-201/ NAVSUPI NST 4030. 55A/
MCO 4030. 40A, Packagi ng of Hazardous Material, 23 Jul 96

. AFJMAN 24-204/ TM 38- 250/ NAVSUP PUB 505/ MCO P4030. 19G DLAI 4145. 3,
Preparing Hazardous Materials for Mlitary Air Shiprments, 1 Mar 97

Part 5. Equi pnent

Calibration
Seri al Expiration
Item Manuf act ur er No. Dat e
2,000-1b vibration table L.AB @X3605 see note
Skaneat el es, NY
30, 000-1 b conpression tester Gaynes Engr. Co. &0950 4/ 02
Franklin Park, IL
rel ease hook Gaynes Engr. Co. 18211-1 N R

Franklin Park, IL

Note. Equipnent is calibrated in accordance with International Safe Transit
Associ ation test equipnent verification requirenents.
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Appendi x A
Test Applicability

Pass/fail conclusions were based on the particular cans and drum
speci nens, test loads, and the limted quantities submtted for test.
Extrapol ation to other nmaterials, other manufacturers, other
applications, different inner packagings, container sizes, or |esser
inner quantities is the responsibility of the packagi ng design agency
or applicabl e higher headquarters. Extrapolation of test results
based on | ess than the m ni num recomrended nunber of test specinens
is also the responsibility of the packagi ng desi gn agency or
appl i cabl e hi gher headquarters.

Reference to specification materials has been nmade based either on
the information provided by the requester, the manufacturer, or the
mar ki ngs printed on, attached to, or enbossed on the packagings. It
was not possible to identify the exact conposition of the drum
construction material s.

Testing was performed per Title 49 Code of Federal Regul ations.

Performance testing was undertaken and conpleted at the request of an
agency responsi ble for shipment of the dangerous good(s). The

conmpl eti on of successful required perfornmance tests does not, by
itself, authorize the marking and transportation of the dangerous
good(s). Applicable nodal regulations should be consulted concerning
the relationship of performance testing conpleted and t he dangerous
good(s).

The required performance tests are intended to evaluate the

per formance of the packagi ng conponents. The criteria used to

eval uat e packagi ng performance is whether the contents of the
packagi ng are retained within the outer packagi ng, shoul d damage to
t he outer packagi ng occur, and secondly, if any inner packagi ng of
hazardous materials | eaks, ruptures, or is danaged so as to affect
transportation safety. The successful conpletion of the required
tests does not ensure the undamaged delivery or survivability of the
actual commodity/item Separate testing is necessary to assure the
stability of any explosive item

Before a configuration can be certified by the person(s) authorizing
shi pnment, the appropriate packaging for the particul ar hazardous

mat eri al s and node of transportation nust be determ ned, and the
item(s) must be prepared for shipnment per applicable regul ations.

The chosen configuration nust have been performance tested in
accordance with the size, the shape, and the wei ght constraints posed
by the configuration to be certified. The testing reported herein



shoul d not be construed as bl anket certification of any configuration
whi ch sinply uses the performance tested outer drum Packagi ng

par agr aphs apply.
A1
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Appendi x B
Test Data Sheet
Section |I. Test Product

Physical State:  solid X liquid _ gas __ aerosol
Anmount Per Cont ai ner:

Item Weight-- 109.2 Ibs. (12 @9.1 | bs. each)

Tare Weight-- 94.8 |bs.

G oss Wight-- 204 |bs.
Density/ Specific Gavity: 1.0

Section Il. Test Paraneters (conti nued)

St acki ng Wei ght Formul a, Liquids — DLA

Vari abl es I nputs Cal cul ations

h hei ght, drum box 34.625

n # stacked containers XXXXXXXX 3.41

wl wei ght, drum box 49

w2 weight, bottle/can 0.76

w3 weight, fiberboard pad .4

gl # inner containers 12

vl max. volune, 1 inner container 1

% total vol ume XXXXXXXX

w4 wei ght, item (unpacked) 8. 33

W wei ght, absorbent 45.52

W total weight XXXXXXXX 204

C constant 1

Al Stacking weight-PG I XXXXXXXX 774.93 775

A2 Stacking weight-PG I XXXXXXXX 916. 59 917

A3 Stacking weight-PG III XXXXXXXX 1129. 06 1130

NOTE: Al = (n-1)*(w+(1. 2*v*8.3*0.98))*(c), Packing G oup
A2 = (n-1)*(w+(1.8*v*8.3*0.98))*(c), Packing Goup Il
A3 = (n-1)*(w+(2.7*v*8.3*0.98))*(c), Packing Goup Il
Al = stacking weight in pounds, PG I
A2 = stacking weight in pounds, PG II



A3 = stacking weight in pounds, PG III

N = (118/h), mni mum nunber of containers that when stacked, reach a height of
3 m
w = wl+(w2*ql) *(w3*ql) *wb, total weight in pounds
v = vl*ql, total volune
C = either 1.5 (the conpensation factor that converts the static |oad of the
stacking test into a |load suitable for dynam c conpression testing),
or 1.0 (static top | oad)
B-1
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Appendi x B (Conti nued)
Section Il1. Equival encies of Liquids
Specific Total (Each) Gross Wi ght
Gavity Armount per (pounds) (ki | ograns)
Cont ai ner
wat er 1.0 8.33 1D 204 97.73
PG | 1.2 10.0 Ib 223. 99 101. 81
PG I 1.8 15.0 Ib 283. 97 129. 08
PG 111 2.7 22.49 1b 373.93 169. 97

Note 1. Equivalent specific gravity derived fromdrop height as
follows-- PG factor x density (or SG = drop height, thus
SG = drop hei ght/ PG factor (49 CFR §178. 603)

PG I: 1.5 mx SG=1.8 m thus SG= 1.2
PG II: 1.0mx SG=1.8 m thus SG= 1.8
PGIIl: 0.67 mx SG=1.8 m thus SG= 2.7

Unl ess ot herwi se conputed for nore dense liquids, water (SG = 1) represents a sol ution
having a specific gravity of 1.2 or |ess.
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Appendi x C
Packagi ng Data Sheet
Section |I. Exterior Shipping Container
Packaging Category:  single X conbination _ conposite
UN Type: Steel openhead drum (49 CFR 8178. 504)
UN Code: 1A2 Nomi nal (Rated) Capacity: 55 gal

UN Mar ki ng(s) on Packagi ng:
| abel on drum side-- UNLA2/Y1.5/150

01 USA/ MA453
enbossed on drum bottom- UN 1A2/Y1.5/150
99
1.4-1.1-1.1

Speci fication Type and No(s).: NA
Type/ Materials: steel, open head drum round, sponge gasket
Manuf acturer/Distributor: Bernfield Container, Inc., Mson, OH
45040

CAGE 97473 CODE Mw453

Dat e(s) of Manufacture: 99 (enbossed on drum botton)



Nomencl ature: Drum Steel, Shipping and Storage (| abel marking)
NSN:  8110-00-030-7780 (drum assenbly)
Tare Weight (enmpty drum: 49 Ib (includes cover, ring, and bolt)
Di nensi ons:

34? in. OD (drum height, including |Iocking ring)

2415/16 in. OD (drum body di aneter, outside ring)

227/16 in. I D (drum body di aneter)

335716 in. 1D (drum body height)
Cl osure (Method/ Type): Forged lug locking ring, grade 2 bolt

Cl osure Specification Nunber(s): Not identified
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Appendi x C (Conti nued)
Section Il. Inner Packaging/Article
Quantity of Inner Containers: 12 Capacity: 1 gallon each
Specification Type and No(s).: NA
Type: Oblong, 1l-gallon netal can with 1% screw neck
Manuf acturer/Di stributor: Freund Can Conpany, Chicago, IL
Material (s): Steel, tin plate
Date of Manufacture: Not marked
Tare Weight (enpty can): .76 |b
Filled Weight: 9.1 I bs.
D nensions: 62 in. length (OD)
4? in. width (OD)
10%in. height (OD) (includes handle)

Cl osure (Method/ Type): Screw cap
Cl osure Dinmensions: 1%in. screw cap
Secondary Closure: Filanent-reinforced tape (2 pieces, Chris-crossed)
Secondary C osure Specification Nunber(s): NSN- 7510-00-582-4772

(1) A-A-1687B, Amendnent 1 (marked) [cancel ed Jan 96]

(2) PPP-T-97, type Il (nediumtensile),

class B (transparent) [cancel ed Jan 96]

(3) ASTM D 5330-93, type Il (nediumtensile)

Secondary Closure Dinensions: 1 inch w de

Bag Manufacturer: Quality Packaging Systens, Warren, M 48091-5324

Bag Closure: 1-inch pressure sensitive, filament reinforced tape
| AW ASTM 5330, TY I

Absorbent Material & Vermiculite NSN. 8135-01-324-2664
Absor bent Manufacturer: Absorbent GP, Bellingham WA 98225

Fi berboard Pad: 22-inches in dianeter-- either G ade Wbc or V3c



| AW ASTM D4727

C2
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Appendi x C (Conti nued)
Section Il. [Inner Packaging/Article (Continued)

Addi tional Description

a. A plastic liner bag, 30" x 60" x .04", was first placed into the
drumto encapsul ate the absorbent and test product.

b. Approximately 4 inches of |oose fill absorbent was placed in the
bottomof the drum Six F-style cans were placed on the | oose fil
absor bent cushioning, evenly spaced. Additional |oose fill absorbent
was then tightly packed around and over the cans. Approximately 1
inch of tightly packed |oose fill absorbent separated the cans from
each other. Approximately 1 inch of |oose fill absorbent separated
the cans fromthe sides of the drum Approximately 2 inches of firmy
packed | oose fill absorbent covered the evenly spaced F-style cans. A
fi berboard pad was placed on the |ayer of absorbent cushi oning.
Approximately 2 inches of |oose fill absorbent was placed on the
fi berboard pad. Six F-style cans were placed on the absorbent
cushi oni ng, evenly spaced. Additional |oose fill absorbent was
tightly packed around and over the cans. Approximately 4 inches of
| oose fill absorbent covered the cans. The |oose fill absorbent nust
be firmy packed, especially toward the bottomchinme. The |oose fil
absorbent nmust conpletely fill the drum up to the rim The plastic
bag is to be folded down and then taped across the fold.
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Appendi x D
TIGHTEN TO 6 +- 1/2FTBS

AR IS EXPELLED,

LINER IS FOLDED,
TUCKED ON SIDES
AND TAPED

(6) PACKED TIGHTLY
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DESCRIPTION
S56AL, 1A2 STEEL OPEN HEADCRUM

PLASTIC LINER, 4 ML POLYETHYLENE BAG, 30 XB0INCHES

1-GALLON, F* STYLE, RECTANGULAR, NETAL CANS, QTY. 12

{INCH WIDE, PRESSURE-SENSITIVE TAPE, ALAMENT-REINFORCED, IAW ASTMO: 5330, TV I
CIRCULAR FIBERBOARD PAD, GRADE Vas|AW ASTM D 4722

CELLULOSE FIBER ABSORBENT. OR VERMICLLITE. A-A-52450

:na:.hum—-g
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Appendi x D (Conti nued)

Photo 1-- F-style cans ready to be packed inside a 55-gallon drum

D2
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Appendi x D (Conti nued)

Photo 2-- View of bottom|layer of cans prior to adding the absorbent.
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Appendi x D (Conti nued)

Photo 3-- View of the top 6 cans prior to the addition of the
absor bent .



D- 4
RN:  DLAD0O2

Appendi x D (Conti nued)

Photo 4-- Container ready for testing.
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